Videolaryngoscope devices are becoming widely available. Several recent articles have suggested that videoscopes may be preferred to conventional Macintosh blades in cases of cervical instability or fixation and previous difficult laryngoscopy [1] [2] [3] [4] [5] . There has even been a suggestion that a videoscope be included in the difficult airway algorithm 6 . There are many videoscopes currently on the market. Two portable devices are the Pentax Airway Scope ® (Pentax, Tokyo, Japan) and the McGrath ® Videolaryngoscope (Aircraft Medical, Edinburgh, UK). Both are battery operated with colour liquid crystal display (LCD) screens mounted on the handle and both have single use, disposable blades.
If videoscopes are made available for the management of unexpected difficult intubations, anaesthetists unfamiliar with these devices may attempt to use such devices. There are limited existing data on the use of videoscopes by experienced intubators who are also inexperienced in the use of videoscopes. We have conducted a study to compare the Pentax Airway Scope ® (AWS) and McGrath ® Videolaryngoscope (MVL) with a regular Macintosh laryngoscope (Mac) in a manikin (Laerdel ® Airway Management Trainer, Laerdal, Stavanger, Norway) simulation of urgent tracheal intubation. The aim was to see whether anaesthetists unfamiliar with these devices would be able to intuitively use them. This would determine whether training was required before placing a videoscope on the difficult intubation trolleys in our hospital.
METHOD
This study was registered with the Hospital Quality Improvement Program. Twenty-four anaesthetists who had had no experience with either videoscope were asked to participate in this study. One participant had previous experience with the Glidescope ® videolaryngoscope and was excluded from the analysis. All participants had three or more years of experience in anaesthesia so all 
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were experienced with Macintosh blades. Neither videolaryngoscope was available in our hospital prior to the study. Each participant was asked to intubate the manikin (Laerdal ® Airway Management Trainer) with three different devices -the Mac, AWS and MVL. The order in which each participant trialled each device was randomised by concealment in plain envelopes chosen at random.
Very limited training was performed prior to the assessment. The participants were handed videoscopes with their disposable blades articulated on to the device. Training in the use of the videolaryngoscopes was restricted to instructions on how to turn it on, how to position the tube in the device (AWS) and how to use a bougie with the device (MVL). The use of each device was not demonstrated and participants were not able to practise prior to the assessment. As is usual practice in our Health Service, a trained assistant was present, as were a range of bougies and stylets. On request, the assistant could pass equipment, provide laryngeal manipulation and inflate the Laerdal ® bag.
The head of the manikin was supine on the table for every attempt. Participants were instructed to intubate the manikin as quickly as possible. The main outcome measure was time to successful intubation. Timing commenced when the blade was placed between the manikin's teeth to successful inflation of the manikin's lungs with a Laerdal ® bag attached to the endotracheal tube. Participants were allowed to spend as long as they wished in making intubation efforts. Successful intubation was defined as an attempt lasting less than three minutes. This was felt to be reasonable time to intubate a patient after pre-oxygenation. Failure was defined as being unable to intubate the trachea within this time.
An observer recorded the following data: time taken to intubate for each device, the number of times the device was reinserted into the mouth, the Cormack and Lehane view obtained, whether anterior laryngeal pressure was used and if an adjunct device was used. After completion of each intubation the participant was asked to rate each device for ease of use (easy/not easy).
Our primary null hypothesis was that time to intubation would be the same for all scopes examined. Secondary end-points included the number of intubation attempts and success or failure.
Statistical methods
intubation time was not normally distributed; therefore this is described with median and interquartile range. The time to intubation and the number of intubation attempts were compared using Wilcoxon Signed-Rank test. Comparison between the three devices requires three simultaneous comparisons. To account for this, a Bonferroni correction has been applied. The required P value for significance at alpha level of 0.05 is 0.017. Success or failure has been compared with a contingency table (chi-square comparison). A power calculation estimated that 16 subjects would be required to detect a difference of 25 seconds in intubation time (using a two-sided test with an alpha of 0.05, a power of 80% and assuming a standard deviation of 25 seconds). We recruited as many anaesthetists as we could on the day of the study.
RESULTS
Of the 23 anaesthetists tested, five were Advanced ANZCA Trainees level 2, five were Advanced ANZCA Trainees level 3, five were consultants with less than five years experience and eight were consultants with more than five years experience.
With the Mac, 20 participants successfully intubated the manikin within 45 seconds; the remaining three were successful within 90 seconds. Using the AWS, 17 participants successfully intubated the trachea within 45 seconds, four within 90 seconds and the remaining two within 180 seconds. Using the MVL, no participant was successful within 45 seconds, seven were within 90 seconds and four within 180 seconds, 12 participants did not intubate the trachea within three minutes and three were unable to intubate the tracheal at all ( Table 1 ).
The median time to intubation was only 19 seconds in the Mac group compared to 29 seconds in the AWS group. The median time to intubation for the MVL was 188 seconds, which was outside the successful intubation time. Half of the anaesthetists took longer than three minutes and had between three to eight attempts at intubating the trachea with the MVL ( Table 2) . The range of times with both the Mac and AWS fell within three minutes. Hence all intubations were deemed successful with both these devices. The range of time for the MVL was between 50 to 457 seconds. Only 11 (48%) of these intubations were deemed successful. indeed, three anaesthetists declared themselves to be unable to intubate the manikin with this device. All of these anaesthetists spent more than five minutes and had more than five attempts at securing the airway. The differences in time to intubation between the Mac and MVL and the AWS and MVL were statistically significant ( Table 1) .
Anterior laryngeal pressure was not widely used in any device. With the Mac, only two anaesthetists used laryngeal pressure, only one with the AWS and six with the MVL. A bougie was required by five anaesthetists in the Mac group, three with the AWS and all with the MVL. indeed, it is recommended to use the bougie with the MVL. Two anaesthetists also tried using an introducer in one of their attempts with the MVL. Only one anaesthetist who was able to use a bougie with the Mac could not intubate the manikin with the MVL within three minutes. Most anaesthetists found the Mac (n=19) and AWS (n=18) easy to use in the manikin. The opposite was true for the MVL with only four anaesthetists finding this device easy to use. (Table 3) The majority of anaesthetists acquired a Cormack and Lehane Grade 1 view with both the AWS (22) and MVL (21). While there were two Grade 3 views obtained with the Mac, there was nothing above a Grade 2 view obtained with both videoscopes (Table 4 ). Comments made by the anaesthetists were recorded. Most found that, despite being bulky, the AWS was easier to use than the MVL. Many also made the comment that more experience would be required to use the MVL effectively, as bougie manipulation was time-consuming.
DiSCUSSiON
In a simulated model of urgent intubation we have demonstrated that anaesthetists without prior experience with videolaryngoscopes can successfully intubate the trachea using the AWS, but not the MVL. All participants successfully intubated the trachea within three minutes with the Mac and AWS, but 52% of participants failed using the MVL.
Despite their lack of familiarity with the AWS, experienced anaesthetists needed the same number of attempts and took only 10 seconds longer to perform intubation than with the Macintosh blade. The average time to intubation with the MVL was over three minutes (192 seconds) and required more attempts. This study does not provide evidence about which device should be preferred by anaesthetists experienced in the use these videolaryngoscopes. Another limitation of this study is that a manikin may not mimic the clinical scenario of a difficult intubation. For example, there were no secretions or blood, nor was the manikin programmed to have a difficult airway.
The majority of participants did achieve a Cormack and Lehane Grade 1 laryngoscopic view with the AWS and MVL. This demonstrates that a Grade 1 or 2 view of the glottic opening is easier to acquire with these videoscopes compared to the Macintosh blade. This does not mean that ease of intubation was the same with both the AWS and MVL. The AWS, despite being a bulkier device, seemed to have a technical advantage with the blade's side channel directing the endotracheal tube to the middle of the cross hairs that appear on the liquid crystal display screen. It seems that the technical aspect of directing the bougie into the trachea with the MVL was unexpectedly timeconsuming and possibly requires more training.
There are limited existing data on the use of videoscopes by experienced intubators who are inexperienced in the use of videoscopes. There have been several studies where these videoscopes have been used by intubators who have received a short period of training immediately prior to assessment. Miki and co-workers studied the AWS laryngoscope in 31 nursing staff without intubation experience who were asked to intubate a manikin 10 times in succession after a short introduction and demonstration. They found that intubation was quicker and more likely to be successful with the AWS than the Mac 7 . Malik and co-workers studied 35 experienced anaesthetists who had used videoscopes less than five times, but who were given a two-minute demonstration and two practice intubations prior to assessment. They compared the Trueview ® , Glidescope ® and AWS laryngoscopes in various simulated intubations and concluded that the Pentax ® AWS laryngoscope possessed more advantages over the Macintosh laryngoscope than either the Truview ® or the Glidescope ® videoscopes 5 . Salvodelli and co-workers used a manikin model of difficult intubation to study 60 experienced anaesthesia providers who did not have experience with videolaryngoscopes. Prior to assessment their participants had individual standardised training that included a demonstration and individual practice. They concluded that the MVL, Glidescope ® and Airtraq ® all had advantages over the Mac laryngoscope 8 . These studies would suggest that both the MVL and AWS laryngoscopes can be used successfully, after a short period of training and practice. This is unlikely to be relevant to the anaesthetist without videoscope experience who is tempted to pick up a videolaryngoscope during the management of a difficult airway.
A recent review suggests that videoscopes may be a possible replacement for the Mac in routine intubations as they "decrease the incidence of difficult airway" 9 . Most of the participants agreed that, with training, the AWS would be a useful adjunct on our difficult airway trolley. The MVL requires manipulation with a bougie. Our evidence suggests that the MVL should not be made available in emergency situations to anaesthetists unfamiliar with its use, due to the difficulty in passing the endotracheal tube through the vocal cords. Training in the use of these devices is important in ensuring that successful tracheal intubation occurs. Only then will these devices be a useful adjunct in situations of difficult airways. in the manikin model of urgent intubation, we found that anaesthetists who were naïve to videolaryngoscopes could successfully intubate the trachea with the AWS but not the MVL.
